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Vacuum arc is widely used in material surface treatment,
metal smelting, aircraft propulsion device, medium and
high voltage vacuum interrupter, etc. The development
intensity of high voltage vacuum interrupter depends on
the research of high current vacuum arc plasma
characteristics. Vacuum arc plasmas are composed of
various particles, including electrons, atoms, and ions of
different charge states. The metal in a localized cathode
surface area is continuously melted and evaporated to
maintain the vacuum arc. The high-current vacuum arc is
contracted on the anode side, and the longitudinal
magnetic field is mostly used to control the high-current
vacuum arc to suppress its contraction. There are complex
physical processes in the vacuum arc, and it is difficult to
fully reflect the dynamic change process of the plasma
parameters inside the vacuum arc only through
experimental research. Simulation research is an effective
means for in-depth research on high-current vacuum
arcs.”

The development of vacuum interrupters to higher voltage
levels requires higher insulation levels. The active
threshold current of the anode of the interrupter increases
with the diameter of the anode and decreases with the
increase of the contact gap. Therefore, the contact
diameter of the interrupter and the maximum contact gap
will be large. The characteristics of vacuum arc plasma
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with super large 1ength-to-diameter ratiot are different
from those of small contact opening distance (10mm) and
small contact diameter (49mm) in previous studies. " In
order to reveal the ultra-large aspect ratio vacuum arc
plasma transport characteristics, we established a Two-
dimensional magnetohydrodynamic model of a vacuum
arc with super large length-to-diameter ratiot.

We explored the transport characteristics of the vacuum
arc plasma when the arc extinguishing chamber (contact
opening distance 70mm, contact diameter 150mm)
interrupted 71kA power frequency current, as shown in
Figure 1, the vacuum arc plasma under the longitudinal
magnetic field Body characteristics, as shown in Figure 2.
The vacuum arc with a large diameter and large opening
distance presents a shrinking state, the control effect of the
axial magnetic field in the arc area is weakened, and the
vacuum arc current density shrinks to both sides under the
axial magnetic field.
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Figurel. Arc axial plasma pressure P, , plasma density p; , electron
temperature 7, , ion temperature distribution 7; . The electrode opening
distance and arc radius correspond to the vertical and horizontal coordinates

in the figure. Anode on top, cathode on bottom
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Figure2. Axial current density
distribution. The electrode opening
distance and arc radius correspond to
the vertical and horizontal coordinates
in the figure. Anode on top, cathode on
bottom



